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Frank Sohn, on whom the following observations were made, was a 
hypnotic subject of Mr. Santanelli, a professional hypnotist. 
The boy had become so subjective that Mr.  Santanelli proposed to 
keep him in a continuous hypnotic sleep for a week, without food or 
drink, and to use the seven-days sleeper as an additional attraction for 
his nightly exhibitions of hypnotism. 
Only two days before the exhibition began,  Mr.  Santanelli called 
on us and proposed to leave the sleeping subject in our care,  and ~o 
allow us to make any observations we might choose.  The time was 
too  short to  make  any preparations  for  observing  the  loss  of water 
and carbonic acid from the lungs, so we had to content ourselves with 
analyses of the urine,  and making hourly observations  of the  pulse, 
respiration and temperature, and daily records of the loss in weight. 
Twelve of the students of the Western Reserve Medical School very 
kindly volunteered to watch the sleeper.  The watches were divided 
into four hours each, two men being on duty together.  The patient 
was so carefully guarded that it would have been impossible to have 
given him food or drink, or to have practiced any deception regarding 
the  sleep. 
Mr.  Santanelli claimed that only two weeks previous to coming to 
Cleveland he had kept  another subject asleep for one week without 
food or drink, and he proposed to do the same in this case; but, as will 
be seen later, the hypnotist was disappointed. 
The subject was  19  years of age,  5  feet 10  inches in  height,  and 
weighed  129  pounds;  hair,  dark  brown;  eyes,  grey;  features  quite 
regular,  with  the  exception  of a  short  chin;  muscular  development 406  Metabolism  during  Fasting in Hypnotic Sleep 
good;  panniculus  adiposns  small  in  amount;  the intelligence rather 
below that of the average boy at nineteen. 
Physical examination revealed no pathological signs in the thoracic 
or abdominal organs, with the exception of an inguinal hernia, which 
could be readily reduced and  which  caused the boy no  annoyance. 
Examination  of  the  nervous  system  revealed  only  loss  of  the  con- 
junctival reflex and diminution of the pharyngeal reflex. 
Sohn had been feasting during the preceding week in anticipation 
of his fast.  The urine for the 24 hours preceding the commencement 
of  his  sleep  was  saved,  beginning  at  7  P.M.,  July  14.  The  last 
urine passed voluntarily was at 7.30 P. M., July 15. 
At the conclusion of the evening's performance at  10 P. M.,  July 
15,  Mr.  Santanelli  threw  the  subject  into  a  hypnotic  sleep,  telling 
him  that  he  would not  suffer from hunger  or  thirst  nor  would he 
have  any desire to  pass  urine  or  stool,  and  that  he  should  remain 
asleep until the following Monday evening. 
At 7.30 P. M., July 16, a catheter was passed into the bladder and 
570  cc. of urine were drawn off.  At the command of Santanelli the 
boy made his  body rigid, so  that he could be lifted from his  couch 
and laid crosswise on the platform of a grocer's scales to be weighed. 
This same procedure was repeated every evening as nearly as possible 
at the same hour. 
Sohn remained in  a  quiet sleep without  water to  drink  from  10 
P.M.,  July  15,  until  3  A.M.,  July  17,  when  he  arose  from  his 
couch, walked across the room to a water tank and drank three cups 
of water,  amounting to  about 700  cc.  lie in,  mediately returned to 
his  couch.  Mr.  Santanel]i  was  sent  for  and  the  hypnotic  sleep 
renewed.  During the remaining time, up to 10  P. ~., July 23,  the 
boy remained (so  far  as  we  were  able  to  determine)  in  a  hypnotic 
sleep.  From July 17,  however, we adopted the plan  of giving him 
a  known quantity of water to  drink whenever (at the suggestion of 
Mr. Santanelli to the subject) it was desired. 
The pulse,  respiration  and temperature were recorded every hour 
during the entire sleep.  The temperature was taken in the axilla. 
The  exact  daily  loss  in  weight  is  not  reliable,  because  on  two C.  F.  Hoover  and  Torald  Sollman  407 
occasions the subject was given a pint of water to drink shortly before 
the  evening weighing.  For this reason we give only the  total  loss 
for the eight days. 
At the command of ~rr. Santanelli, the rate of the heart-beat was 
~educed and maintained an  average low rate during the entire eight 
days,  with the  exception of the  time  on  the  morning of  the  17th 
during which the boy was awake. 
On the evening of July 23, during the performance, the pulse rate 
rose gradually, the subject becoming somewhat restless.  At the con- 
clusion of the evening performance the subject was directed to walk 
to  the stage,  where he was  awakened.  A  sudden rise in  the pulse 
rate occurred at the time of the awakening.  From this time on Sohn 
was beyond'our control, so that further observations  could not be made 
on him. 
The chlorine was estimated by ~[ohr's method; the phosphates as 
P~O5 by titration against uranium as  described by Iqeubauer.  The 
total nitrogen was estimated by the Kjeldah] method.  The urea was 
estimated by decomposing with hypobromite of sodium and measuring 
the resulting nitrogen over the water, making barometric and thermo- 
metric corrections. 
The nitrogen of urea was measured in the following manner: The 
hypobromite of sodium was freshly prepared for each determination 
by adding about 1.5  ec. of bromine to 20  cc. of a strong solution of 
sodium hydrate.  This was placed in a  "salt-neck  "  bottle  of about 
60  cc. capacity.  1 co. of urine was placed in a short tube (closed at 
one end) that would rest in a diagonal position  within the bottle, thus 
preventing the urine and hypobromite of sodium from coming in con- 
tact and at the same time allowing the bottle to  be tightly corked. 
Through a  tightly fitting rubber  cork, two glass  tubes were passed 
fitted with others made of rubber.  The one opening into the air of 
the room was  closed by a  pinch-cock; the other was connected with 
an inverted burette, which was immersed in the water contained in a 
litre graduate.  After the tube containing the urine had been placed 
in  the bottle and the cork placed firmly in position,  the pinch-cock 
was released so as to equa]ize  the pressure within the burette and the 408  Metabolism  during  Fasting  M Hypnotic  Sleep 
graduate.  The  pinch-cock  was  then  again  closed.  The  urine  and 
hypobromite were mixed thoroughly until no more gas was given off. 
After the  apparatus  had  been allowed to stand  half  an hour to  cool, 
the burette was elevated so that the water within it and the graduate 
stood at the same level; in this way the volume of the resulting nitro- 
gen  could  be  measured.  By  making  thermometric  and  barometric 
corrections the weight of the nitrogen was determined,  and from this 
known weight the amount of urea was estimated.  The method is not 
a  very accurate  one,  as we later  tested  it with  a  known  quantity  of 
urea in distilled water and found that the results varied from 10 to 15 
per  cent.  Our  Kjeldahl  apparatus,  however,  gave  very  accurate 
results with a known solution of urea. 
The  uric  acid was  determined  by the  process  known  ~s  Hopkins' 
method,  which  can  be  found  described  in  Purdy's  book  on  urinary 
analysis.  This method in brief consists in precipitating  the uric acid 
(in  100  cc.. of  urine)  as  ammonium  urate,  by saturating  the  urine 
with ammonium chloride and allowing it to stand from 12 to 24 hours. 
The  precipitate  is  washed  with  a  saturated  solution  of  ammonium 
chloride  dissolved  in  100  cc.  of  water;  10  per  cent  of hydrochloric 
acid  having  been  added,  the  liquid  is  allowed  to  stand  at  least  12 
hours; the uric acid thus precipitated is gathered on a filter and washed 
with  a  few cubic centimetres  of cold water; it is then  dissolved with 
hot water and sodium carbonate, and water is added to make up 100 cc. 
The addition to this of 20 cc. of concentrated sulphurie  acid raises the 
temperature  just about to the  boiling point,  and  the  solution is then 
titrated  against  a  ~-  solution  of  permanganate  of  potassium.  The 
only nitrogenous  compound  present  is  presumed  to  be  uric  acid,  so 
that  every  cubic  centimetre  of  the  permanganate  solution  used  is 
equal to 0.00375  gramme of uric acid.  This procedure in our hands 
in former experiments  had been found to give more constant results 
and to require less time than  the Ludwig-Salkowski method, which is 
more commonly used.  In every instance  duplicate determinations  of 
the urine were made. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE.  VOL.  I!.  PLATE  XXXlll., 
CHART  I 
Showing the  Eliminatlon  in Grammes of  Urea, Total  Nitrogen,  Nitrogen of  Urea and 
of  Uric Acid,  Sodium  Chloride,  Phosphates and  Uric Acid, 
Urea. 
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The following table gives the results of our-analyses of the urine in 
the case of Sohn. 
DAY OF  MONTH ..........  15th.  16th. 
Quantity ............  1350  570  470 
Reaction ............  acid.  acid.  acid. 
Sp.  Gr ..............  1028  1033  1035 
Urea  ...............  36.21  22.62  22.99 
Uric Acid ...........  0.824  0.617  0.450 
1)205  ................  3.381  2.303  2.268 
Na C1 ...............  12.330  6.837  3.863 
Albumin  ............  neg.  neg.  neg. 
Sugar ...............  neg.  neg.  neg. 
12.370 
Sediment ................  uric ac. 
Total Nitrogen ......  20.978  12.369 
Nit.  Urea  ............  16.875  10.545  10.716 
Nit.  Uric Acid  .......  0.275  0.206  0.150 
Nit.  u+~-u ..........  17.150  10.751  10.866 
Differential Nitrogen.  3.828  1.618  1.504 
Water  taken in cc  ............  750 
ANALYSIS  OF  URINE. 
17th.  18th.  19th •  20th.  21st. 
530  1020  410 
acid.  acid.  acid. 
1034  1037  1035 
25.24  58.179  20.67 
0.538  0.866  0.375 
2.270  5.052  2.434 
3.964  5.954  2.496 
neg.  neg.  neg. 
neg.  neg.  neg. 
uric ac  .....  uric ac. 
14.013  27.988  10.791 
11.766  27.149  9.635 
0.179  0.288  0.125 
11.945  27.437  9.760 
2.068  0.551  1.031 
750  1150  875 
Loss in body weight from  July  15 to 23 _-- 5896 grammes. 
Loss of nitrogen ~  113,617 grammes. 
Nitrogen  lost,  estimated in  albumin  _-- 710 grammes. 
Nitrogen lost,  estimated in  muscle ~-- 3341  grammes. 
22nd.  23rd. 
560  820 
acid.  acid. 
1033  1032 
28.26  34.13 
0.572  0.908 
3.150  4.442 
2.419  3.296 
neg.  neg. 
neg.  neg. 
uric ac.  uric ae. 
14.504  21.582 
13.272  15.908 
0.191  0.303 
13.463  16.211 
1.041  5.371 
1250  750 
From this table we have plotted the accompanying Chart I  (Plate 
X~III),  showing by graphic  curves the elimination of urea,  total 
nitrogen,  nitrogen  of  urea,  and  that  of  uric  acid,  sodium  chloride, 
phosphates and uric acid. 
On Chart XI  (Plate XXXIV)  are the  curves of the temperature, 
pulse and respiration, according to the hourly records. 
In the case of Cetti, the Berlin faster, whose urine was analyzed by 
)~[unk, and that of Succi, on whom observations were made by Luciani, 
the uric acid was not determined. 
In comparing the elimination of nitrogen in  the three  cases,  it is 
seen that this was not subject to such variations in the cases of either 
Succi or Cetti (who remained awake or slept at will and drank water 
ad libitum) as in the case of Sohn, who was asleep all of the time and 
took a relatively constant quantity of water. 410  Metabolism  during  Fasting  in  Hypnotic  Sleep 
Nitrogen 
Last 
in the case of Cetti  (eliminated  in  94 hours  urine). 
eating  day  .................  13.49  grms. 
1st  fasting  "  .................  13.54  " 
2nd  "  "  .................  12.58  " 
3rd  "  "  .................  13.12  " 
4th  "  "  .................  12.39  " 
5th  "  "  .................  10.69  " 
6th  "  "  .................  I0.I  " 
7th  "  "  .................  10.88  " 
8th  "  "  .................  8.903  " 
9th  "  "  .................  10.83  " 
lOth  "  "  .................  9.46  " 
Nitrogen  in  the  ease  of Sueci  (eliminated  in  24  hours  urine). 
Last  eating  day  ......  ...........  16.23  grms 
1st  fasting  "  .................  13.80  " 
2nd  "  "  .................  11.0"2  " 
3rd  "  "  .................  13.85  " 
4th  "  "  .................  12.80  " 
5th  "  "  .................  1"2.83  " 
6th  "  "  .................  10.12  " 
7th  "  "  .................  9.37  " 
8th  "  "  .................  8.42  " 
9th  "  "  .................  7.78  " 
10th  "  "  .................  6.75  " 
The  loss  of body  weight  was  6350  grammes  for  10 
of  Cetti;  5700  grammes  for  10  days  in  the  case 
grammes  for  8  days in the case  of  Sohn. 
days  in the  case 
of  Succi;  5896 
Cetti  was  a  thin  man  and  drank  a  large  amount  of water  the  first 
few  days  of  his  fast.  Succi  was  a  better  nourished  man  but  drank 
only  a  moderate  amount  of  water.  The  exact  amount  is  not  known 
in either case.  It  was  estimated  that  Cetti  drank  12  litres  during  the 
10  days. 
In  the  case  of  Sohn  it  is  impossible  from  the  comparatively  short C.  F.  Hoover  and  Torald  Sollman  411 
duration  of  the  fast  to  drawn  any  conclusions  as  to  the  possible 
relations between the amount of water drunk and the elimination of 
nitrogen. 
As in the case of Succi, so also in that of Sohn, the P:O5 elimination 
became  larger  in  proportion  to  the  amount  of  nitrogen.  There  is 
here  of  course  no  relation  between  cerebral  activity  and  loss  of 
phosphates. 
The uric acid fell the first day of the fast in the case of Sohn, but 
gradually  rose  the  last  _,94 hours  to  an  amount  greater  than  that 
excreted on the 15th when he ate a large amount of meat. 
The chlorides gradually fell in amount, reaching the minimum oi1 
the last day. 
The total loss  of body weight was  5896  grammes,  3341  of which 
must have  been  proteid  material,  as  estimated in  lean  muscle  from 
the  amount of nitrogen lost.  Assuming that the maximum amount 
of glycogen in the liver was 200 grammes, which we may assume was 
all consumed, the loss in fat and water would be 2355  grammes. 
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